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Abstract of JP1 01 86427 
PROBLEM TO BE SOLVED: To precisely lock 
oscillation wavelength of a semiconductor 
laser to a wavelength matched in phase with 
the period of a domain inverting part by using 
an inexpensive narrow band band-pass filter 
and to obtain a high wavelength conversion 
wave output, in a device converting 
wavelength of a laser beam outgoing from a 
semiconductor laser by a light wavelength 
conversion element of an optical waveguide 
type having a periodic domain inverting 
structure. SOLUTION: The laser beam 11 
outgoing from the semiconductor laser 10 
before being made incident on the light 
wavelength conversion element 15 is partially 
branched by a beam splitter 20, and this 
branched laser beam 1 1 is reflected by a 
mirror 24 to be fed back to the semiconductor 
laser 10. Then, the narrow band band-pass 
filter 22 is arranged in the optical path of the 
laser beam 1 1 between the mirror 24 and 
beam splitter 20. 
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(Phys.Rev. , vol .127, No. 6 , 1918 (1962) #M) . 
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[0003] ^l-T, m«#ra¥7 - 1 5 20 5 5^ 
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ffl©*»fiSaft*T-{c4Bl»r . ±a!©«t 5 ttJ9IX9 f^ 

&3ft-Ct,>-5„ 
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6 »■& 6 ft fc U — !f t* - A *mmS8& % tcMc h & < 
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^Iffltt©* & C 4 ttBSt 4 f«c €». 

[000 5] C©J:5te*ftCc«#. fi^J:^. mtf 
±IB©#l§¥-7 - 1 5 2 0 5 5-^(Cfe^$nn^SJ:5 
«: % ^<$b-tf4^?gS^^4©ra©U— tff- 
A7feSSKJ*w^©^*> ^ ;U^f- («T, B P F 

4f*-T^) ^rgBL/T. 3F«^U— tf©ISiiftS*3fatt 

(cfiS. D^^-r^.c4^t^2ftri^ 0 
[0006] ^©J: 5 Jj£©-#J£04 Kmt. 0 
1»»*^4L/T©U— !ff-A2£|£-r£¥Hg& 
30 U— tf, 3ttA«*?l, 4«^ + >*Jl/^«igg§4 a 

te^vmn f^ >s^jg4 b *wr**aRsiss© 

U— !f 1 fth^Wttm-CfoMhtcV--- tf fcf-A 2 
tf^l:-r-5>3U>-^-u>X5 4, W^bSftfcu 
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£, U-ifb-A2©#8S#iB7© ( 2 ) ICffiM-CTjk? 

Ci. SfcU-ft*-A2 a*5E£tt¥fr3fcCC tc 
-3 "C (,>ft c> c £ CciaH-r £ 0 

[001 1 ] u— if fc*-A©^SSAs±a© J; 5 t<cm< 20 
£ . -€-©^^fi^SH±t? ©flxm&S ft & t £ K ft 
4. t©Tftttfii#>rtt£>£#, ^c*^S§©S»-Mtc 
2~3 /xmmSi^K/jNS^fcfefC. U— iff- A© 

mt>i&T*:m<. «;&©«£«. mtmk^oxwtm. 

[0012] 3 fcKiEOfiBteRBKte^TW. SiS^ 
©m»BPF^f^T-5©^S8L^C£*>e>. ftjfcfi^ 
^^©A^3tS*5iS< ft ^©fc&&t, IS 30 

m*j©ifcg«g£ ft a c £ #i£b l > £ i >5 mm t> m&> 
[0013] ^mwasmtzt.* mm#\s—*r*m- 

- F ~C m& 3 -a- S tc&iC . B P F © jg it ifcg*OTs 
tCckO BPF?:^gT-S(C^fcf3. C©J: 5 ftjliiifcg: 

mtf»aiffiS^ffitto.5 nm. jgj&*80%«±£5|3Pi 

ft9. *•©*£*. BP F«^L< iSffi^c4>©£^orL. 
$-5. 3R?SEOjifit©l!BBRW-caiiafi*li«0.5 nm 
*^0<J: i 5£T-S£, Sifi^»30%gKtc£ £'* 9 . 
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•^S^®©W^{g-fr^C£«ft^ <) C^L/T^ffi 
ft B P F £*ijfflt?& tltf . ^fi^ft«g£tb«Wfi=i 

[0 0 2 2 ] *fc*»93©*2 ©^S^^giCfc^ 
T. BPF£SjS-r?>©»f*^a*f^£L'-t:©U— tf b 
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SafeJR^KAtfr *©"C. &g»£9lft©fcti>K: B P F 

[0026] <®ic*mw<Dm2 <Dmimg.tk£mic*!\,> 

-Ctt. ^f*U-«f&36ffi6£jftJtff-±©j1-«:BPF*i 

sasnrt^or. »r©ia8afcg©HSL 
n*?©fc#>&cc©BPF£[5]iK;*-tfT:&. 

sR-T- ©**»»«:*«- xt>^nmicm^^ 

IBS l/fc * * . 3^^£S£tc&fI&E£»£{ciRSE 

[002 7] 40 
[*W©*Sft©JUS8] «Tii1:#Iir, *»bj©si 

*©J&«*8Mli-r4. ilti. *%9l©$ l SfettiftBtc 

«fc*#«SSHft»fc5*T*>©"C*S. 

«cC©*«fiSQft»sai«. *<MtU— !f (U— !fy-f* 

ufcu-iff-Aii^w^b-rsn yy-*-u>x 

lx>Xl3i. cn6©U>Xl2*Jcki>*13©P^tCiH3nfc 
«tei|^ffi©A/2«U4£» C©A/2«14ijfc*U> 
Xl3£©IB«C|B3ftfc##«#S<!: LtOt-A^^'J 50 
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[0028] gfcfc'-AXXy 5. 3r2ffrSS*OfcU— if 
br-Ai2*JASt-T4fi[a{ctt. 5 ^-2:l#ielS:;*n•2>— 
;£\ c©5 ^-2i-rjgWL//cb-ift*-AiiX>5Jil^A^ 

•T^J:'5tC|^J^BPF22. *#1/>X23. *Ji^5 7 

-24*sffia:3n-ct^. &*sBPF22£LTtt 1 — mt 

[0 02 9 ] 7fcifcS^8i5R^l5tt> H2 fC*©»tW&tt 

gO-LN (MgO^K-^tifcLiNbOj ) *§H 
©MRi6te. -€-©z«iWiEca«»S©lSi**SR3 
Htc -Y >SRBP*t«JBW«:jeiidi3 nr ft SJQ8! F ^ 

>SKmi&17i . C ©JIJ8 F Jt A >&fS«tj&17CC?& o 

[0030]MgO-L NiSSHSffiiett, fflZMMg O 
#5 mol% F-7"3nfc^©-Ccb'5o SfcJSWF.*'^ 

jsK«i»i7». s«i6© x dfc&i^tc f y a ^mkmt®. 

^Jz^icBrnZtl, ^©JSRIA^ MgO-LN©SSf 
3S©i&6#ifc£#£t L . 980n mi£i2©#tgtt:2t h T 1 
&©SJW£tt*J:5K:5.3 iumi3hri,>4. £tc&m 
cc*jc»t. jmF^>£i1EflNfti7©53 (02*© a 
■^ffi) «l0mm-C&&, C©«fc!>afflJWF-rf'f>S!IE« 

jti7«. mwMtra^e - 2 4 2 4 7 s-sftc^snstt 
* ©**£«: J: -atm-r i> c i *5r* £ £ . 
[0031] + >*;wK»aa8ist*. ^ f^ 
>JSK«j§i7*^ t fc«. a^ie© + z H±&t££n© 

^*^df->*JB«L. c©S«i6*eou 

r * ^ . ©f^ c © ^ + > * ;i/*^8Si8©Mffi [Bis 

[0032] &*>_LfB7-a f >jsswai«. «itf«aa 

370 -CiL. T^-;UB$S ; lrl~2B#P^ibTAj:Sn 
4. £fc? + >*Jl'%W0&u©MI (H2*©b^S) 

[003 3]*i*U-!fl0iLTtt, -{RliLries 
*5980 nmififfl©U-1ffcr-Aai«r^-rSfc©**ffll«>6 

c©u— if t*-Aii» v 3';^-^-u>x 

#«ass8i8© z «KrisiK:ffl*^risi3&^to-a- 6 n. b*- a 
x 7" y v % 2o(c A*f S. tr- axX y y * 2o£ » 
Sii^7o%©4>©^fflu6nr*$o > AWL/Tcu— »fe 

-AU©70WCOt'-AX7*'J ^^205rS3S-r^o 
[0 0 34] f-AXXy u>£20£jgj®L/cb-1ff- 
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b-Aru«^+>*Jl/*«^18F^tA*fU ^C£2» 

fcrrs. 

[0035] H-cittf-r-ss^i t/C©U- 

1f hf- Allii. ^ +• ju^jg^iscpojaw f ^ -r > 
ESawsrflefflS^ (t>fc«9>sgEf«&fflg£) or. m 

g#490 nm©Jg2iffISi£l9Jtj&g^&;*ft&„ C©Ht 

2 i§?ig&i9& * +■ > * >\>ftmm&v&m®L* - f 

[0036]-*, ? ^20"CJg:*fLfcU- 

1ft*-Aii»5 7-21-CS*H//c^. S&ffigcBPF22£ 
jijSU *^U>X23«:J;0^snriRmo. CCDiR 
Mi§Kffi£ftfcS 7-24fC*5t^TJS*f-r-2>= 5^-24 

(c*s(,>TJ5tt0fcu— tff-Aiaii. -€-c*r©7^i 
^ns. ^fc*^b>X23W^-ru4>^>s-c«^<. u 

ScfcMC. 5 7-24©fta*l*ffl^CiSM-r^Ci3&S^ 

[0 0 3 7] CC-C. BPF22£01 ^©^EPA^ftU: 
InIlK$-a:-2.Ci(Cj;0, Br5£j&g©U— tf b*-Aii©^ 
£3a£ffcU---«fi0tt:7 FA^3li5Cim 

w-5©i»ft«(ci5iD-r*s„ /c/cuc©j©^». mm 

ft U — If XXDWMW <t ±§B 5 ^ - 24i K cfc o T 

ftu— tfio©^ayfc«S36s*^3ns 0 30 

[0 03 8 ] CUT, BrJ©fifi©l' — tf fc*-All©«& 

*s^^ft b — tf iok 7/-F/<.^§tintf, mmte u 

-1fl0#St©&g-Cf£jgT&o fCt, BPF22*ffla 
SB F ^ -C >/S^^Jal7©HWA £ fflfflSE^r Sff SSEfi 

[0 0 3 9 ] -e i/rjf^asKteorw. Sifi^ffii^B 
P F 22£j8jlt>7cU— tf f- Aii^ifeg^gyR^isK: 

AM^if-rtC. MjS^70%iiSC^f-A^7''; 2/^20 
^a®L/cI^-ift*-All?r^ft^^*^15(CA*f^ 40 

•e*«t5«cort>*3&»6, #$fi^&Jg^i5^©A7j:ft 

fi^flKSfi^LT. imti#©lf?2i«fSi£l3£f#-2>C£#i 
[0 0 4 0 ] «±©J;^(C. BPF22£j§MU/cl^— If 

c©b p f 22 <t 30% ifii»tfc«fl^ffia & 

«ftt>o t 5LTgcfflScBPF22£fUffl-Ci*fttf > 
[0 04 1 ] *yt*Sga«C*Jt»r. BPF22^2jg-TS 50 
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*f t- a uw^ ft £ tt SiJtCT&gg^gy^is 
&tAltr&J; ; 5K:&-?-c<,>.5>©-c\ ^Jgj^SiSS©fcii?) 
&c B P F 22£[sl!e $ -tf £ £ — iff - A ii©^cgS*5M 

t>rt. -en^<tor^g^^^i5^©A^7fes^ 

[0042] «t. m2nwmi3®toi&ncn>-c. * 
»wa»tt**if rttgiT s» c com i ©HiK&s&cfc 
i^r. s-rm^ioo mwo^u- tfio©^ai^s 

fttc HIS F > >KC«jSi7«DjaWIA £ (itasii^-r 
(980 nm) KjltRb ^-©ISilifcgS: B 
PF22(c«fc«3 983 nmtca^Ofc. 
[0 043] C©£s*> n ';y-$-U>Xi2iCj;-5-C 

w*fbs nfcu— tft*-Au©ffi^», 3>;^-5?- 

U>Xl2T©M^©/i:e*{C90mW£^o/Co 3 A 
/2«14fcJ:0*t'-AX7"y » *20£jIitO;fcft©U- 
1ft*-All©i±i^tt. b*-AX7'U v £20©2®^**70 
%-C&£Cl£#>f>63mW£&-3fc. C©t§£\ 
&IHTl5#> 6©W— !ffc*-A ii© ffl^l «4lm WCib-oic 

[0044] ^(C^3»ftU— !fl0©^Ji^S*S«8 F^ 

rc«\ BPF22=&niK3-a-fc 0 c©@Kk:£ fetter m 

2 KW»l9©m2j j&Jfft * KifA O . * A^ 1 m W©Ui^ 

»e,nfc„ c©£#©4^2»ftb— tfiooiasKfiia:. 
J3is f^ -r >B&mfki70)mnA tmm^-t-zsson 

mtiSt^tWc, S/t. »3(s:^T*S U— if fcf- All© 

[0045] «±{c«t o . ^mmmmncis^m. mm 
ft — tf io©*«ififi*BiSE-r s /cj&oc b p f 22£|5||k 
^•a-Tfe. ^z^ssistc^-rsb— !ft*-Au©7fc?s£- 

J»*5&J . g£*^S© ±5KftTCttl>Ci «s«B $ ft 

/to 

[0 04 6] fcte«±wwLfc3isMg&»fctet.T. mm 

ftu— tfio»DC|g«j$ft-5>. cwigKr^-ffiftt, 
ftu-1fwS#«c«k*ffiHifc«tt (MHz U^«T) 

©^~^io%©^a^ -yx. -rftft^Tfcsu-^i^Ki** 
taa'jsftfco cft»> TttK^o^w&snt^ 

•jffttfflS^iftfiKa » fSftri^©^, jfi^eWKcJ: 
^-rx^ffi^-rs/c*tc». *#ftu— tf^^j^-riB 

•tf io€:0.l -1GHz ©JStS8RT?WSIi85K»0fc4 C 
6. 3fc«U^©^S6*si%JWT£^«3. iOSJLO 

[0 04 7] Sfc, ^NWtu— !fio©^g?SS©n^ 

tt, t'-AX7'y ^20©jUS^5O~90%©©ffl{C* 



(6) 
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coo48] xtcm 3 ^iLt, *mw(Dm2 <Dmm 
ftm< / c-oi*-a&w-?&* &fcc©03tc*$i>-c. iifc 
«t ana 2 ■£© t> © <t iu3?©^ cc imm^ * ft l x $> 

m<ow&-?z («t. mm) . 

[0 049] C©H3©36iRfi^8KRB{CisC»"Cl4. b* 

<H1©S5-20#«B) r368f*«f»)fttf6liacitt 10 
<» fi«f&{CiMlf«BPF22. m^l^>X23feJ:U r 5 7 

[0050] t'-A^^y t»$20TCS*fbfcU- 

2>£>>t,chxi><i:i,\ 

[005 1 ] * fc±S©HSfe0^-Ctt. MgO-LNfS 
SJHRifii t/c z # ? h«« (zl) ^ffl^TfeO. 0 

U^Ucn(cRR6^ *ailSA«:«i:-5>1#M^8 - 
47 59 l#©^*H#K^3nSJ:5«:. gft&SOffl 
* :#«t5St astcjtt L- r £ ft h tt t, > J: 5 fc 27 ? h 3 ft 

[0 0 5 2 ] -Xicm 8 £#flSL-r . #^§©§13 ©HM 
JBWco^TaWH"*- €»o c ©a 8 ©ftftJBEtftSiSKfe 

-1ffc'-ArL«. afcW(CHl©ia«CbWS©<!:Rl» 

[0 05 3 ] C C?¥ttf*U— tfl0*i6«. ffefrffjog 
0a^©^ffJfC^U-1ff-A3JLR^ffi*f-ra <1 — « 
(Cf^tti*f^iif*3n-5C©U— tffc'-AHRB. ffcffc 

*ilt¥i#l'- !fio*»e>m*fu ayy-*-u> 

X30ic j: ^rw^tsn/cfg, tmmB p f 22*38® 
l, ^u>X23iCcto»*3nr4xm-r-5„ c©nxm 

ftKtCffi 3nfc5 7- 24(CfeC > XSM U tc V — tf fcf- A 

11RW. ^ci-r , ©^iji?[6]^©7fegs^Mor > sue 40 

[0054] B P F 22£0i£©^EPA;fr|3j 

«C|gfi3-li*C£K:J:»). 0f5tiftfi©U— tftf-AuR 
©**^K*U-1fl0tC7 -f - F/^fStSCi^-C 
#4. /c/cLC©J©^«, tfl0©BiWffiSl0 
b t 5 7 - 24<t IC <fc -> Tlg^f* U — !f lO©^*^ 
*51ffig3n-CC^ 0 *©fc»(C. !fl0©f^ 
SSl0a©J^^«m«"0~3%fIKR:i3:/£;*ft, * 
fcHtfrSSHiob ©JSW^K^-n J; 9 fcS5t,uo~20%liS 

fcis^n-r 50 
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[0 05 5] 0?^6©U-1f t*-AiiR© 

U— tfl0^C©^Sf^Jg-rS„ ^CT, BPF22£ffl 

[0 05 6 ] *fc#§SB(C*«r»T*>. BPF22£j§®-T 
&©W36Jl&SslilSffl©U — tf^-AiiR/cWT. 

^isnsi/- if t* - a liw-e n i «^ < sj«:#«k3£ 

P F 22£ @$k 3 -B-fc £ * b -If t* - A liR ©^gg^t, j 

x & . -entc ct o r *iS^Bft3R : f-i5^©A^*«*«fi 

[0 05 7] JUT. C©^3HiS^Si©^*^^g 

*§gKtC*H,»T. S^ftU-f 
M©^liiKR*, #(Cfi[ffifi^«ft (980 nm) (CSJR 
L/^Cl,it?, BP F22(CJ:«3 983 nmKOf ?Utc. C© 

iir, l*»r*4u- !ff-Aai©^igS^»^i5 

7>6©ffi;73«40mWT-£> o fc. 

[0 05 8] actC^»U-tflo©iagftS*ffifflaE^ 
iSfiCC^-TS/cSb. BPF22?:PK3-l*fc„ C©ig 

ftU— »fio©fBJ6««B980nmT?. ffifflK^iSfii— 

ffiE88R^-as6>6©Hl*tttt39mW'C*ofc. 
[0 05 9] «±tc«t K> » ^B«:*jt»r {*. U 

rfc. ^aa»i8K:»-r4 u— <f^-Aii©m^^ 
^»*^gicj;n«. *a^sft«-?©^aMSfc»r* 

[0 06 0] ^K09§#Il/t, ^BJ©^4©^M 

jmuL-rnxmrnir *> Q c ©@ 9 ©^s^^igB. 

a8©fe©iJ:b?5-r4i. yio*s^s^^ 

n a D ^^7il.(D-C/J^Sfi(Cff^r#. tfc, ^g|5 a a D © 

#XU36JiI>«cl»©r*^SWittS3ett3Wm» i><Dt ftS. 
[0 06 1 ] ±E©J: 5{c*»ftu— JfiD*3e««^ft 

*^4i©3feA«iSSK:iKiitt^s tt*t»^B. -ene>w 

££»•?#&(,>„ ^<Dtctb. mKDmmtmmiczfty 
bvmmzm^xitmgm&mttmmis, tm*-f 

■fifa*?-* >^7U^jgS8i8© z lifiTf [Sltc^-SS/ci* 
!fajo*Hl©ttM»>690" [HISE3 
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a-CW&-?Z>Ct&&W-C$>?>* L#>U. ^Ocfc^^C-r * [05] K^X7^;U£~©##MjiIf:!|tte 

U— !f^-A^£->*Wj:-5<J:'5K:&r> > Ztihmm [06] »OF'U7^l<$-©fAltftMi^ 

raTcwfcte^flwsaj.* < & 2® $s#tt£^-r muss 

[0 06 2] C©«fc5&*«#*.5©-C. ¥aS#U— if [07 ] &4^^££&&B<C*st*S. 

at. u— tff-Aucm^^so 0 BK3««i£»« [08] *mi<Dm3mmBi&K£z%Mg3a&&s& 

V — !f ioi * + >* ;U36a*&SSl8£ ©|ffl©3BS£> [09] #»»©» 4 HSfe^SStc J: & %»5£&&K& 
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